Résumé. 2014 On utilise la technique de Abstract. 2014 We have used the Forced Rayleigh Scattering technique to measure the self diffusion constant of the two separate species of charged polystyrene spheres mixed in a strongly interacting suspension. For a few large spheres diffusing in a larger density of smaller spheres, we find that the diffusion constant is simply related by Stokes law to the total viscosity of the suspension. For the same relative number of spheres the small spheres see each other as discrete particles and do not follow Stokes law with the total viscosity. In the opposite limit of a few small spheres in a sea of large spheres, we find that the self diffusion of the two species are equal. This implies that the dynamics of the small spheres are governed by the motion of the large ones.
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The interaction between the charged spheres results from the screened Coulomb interaction [5] . The [4] . The alternate dark and light regions form a diffraction grating which is probed by a second (He-Ne) laser.
The intensity of the diffracted spot is monitored by a photomultiplier tube. As the particles diffuse the diffraction grating loses contrast and the intensity of the diffracted spot decays as e-2t/T, T = Dq 2. As long as the density of dyed spheres is small the coefficient D is for single labeled particles and corresponds to the self diffusion of the particles. This technique is particularly well suited for the study of mixtures since each of the species can separately be dyed and studied.
In the present study we use 0.091 u and 0.038 u polystyrene spheres purchased from Dow Diagnostics. The effective charge Z* of the 0.091 spheres (which determine the strength of their screened Coulomb interaction using a Debye-Huckel approximation) [9] is easily determined since they crystallize at volume fractions above -0.2 % and their shear modulus can be measured and related to the interparticle interactions [10] . The We can also get an approximate value for the charge of the 0.038's from the viscosity of suspensions of pure 0.038's using the empirical relation q = GT, T = (0.1 d)2/ Do, Do = kT/6 -xqa [11] and the shear modulus of charged suspensions given (2) . In suspensions with a single species, equations (2) and (3) have been found to describe and predict experimental results excellently [4, 12] .
We can obtain complementary information on these suspensions by measurements of their viscosity. In the present study this was accomplished by observing the fall time of a small ion exchange resin bead in the sample couvette directly after each measurement of the self diffusion and comparing the fall time with that of the same bead in the same couvette filled with water. The viscosity measured in this way corresponded well to the macroscopic zero shear rate viscosity measured in a Zimm viscometer for a similar sample. The accuracy of the fall time measurements is -5 %.
The normalized large sphere diffusion (Dg/Do) and normalized viscosity from our measurements are plotted in figure 2 . The x axis of this plot is the volume fraction of 0.038 u spheres with the total volume fraction of spheres being kept constant at 1 %. Thus x = 0 corresponds to a pure 1 % suspension of 0.091 tJL particles while x = 1 % corresponds to a pure 1 % suspension of 0.038 u particles. Near x = 1 % there are a few large particles surrounded by the small particles, the case we began considering above in writing equations (2) and (3) .
From these equations we may try to obtain the normalized self diffusion by assuming Stokes diffusion in the two separate interpenetrating fluids, This yields the simple result DS/Do = qo/,q. In the region near x = 1 % of figure 2, we see that Ds/Do for the large particle fits nicely with the measured reciprocal viscosity. Thus the large spheres are apparently undergoing free diffusion in a complex fluid of viscosity 17. However, as the large particles begin to interact with each other this relation breaks down.
Suppose we are at the other side of figure 2 
